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[W#£ 1 1 

BFs (CF 3 ) " & * 4" * > 1£i£Mo£ ffl W-^. 
[Wf*£ 2 ] 

BF3(CF 3 )-^&&7-:t < £ & 1 ®<7>;fr»- *> ^ 4 * ^fr b & 2> 4 * >&%L 
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[0 0 0 1 ] 
[0 0 0 2] 

4 *y'&.WL'fe<DT-*y tLXlt, fcf* Y V 7 )V Or u * ^- )V 7, )V * - )V J 5. K([(CF 3 S0 
2)2^-)^^ Yyyjv^u^v- Y (m~)tf^<0^m^t^&£fe&RV f m ! £fc J &i<n?z 
aMi'&BStiTV^ (ftffJIl, 2) o 
[0 0 0 3] 

MHfcfcittl] #1^2002-099001 
[#l^^2] #112003-331918 

mwtmik mm] 

[0 0 0 4] 
[0 0 0 5] 

*§&W%ii, ±|BI*®^^^ftS-m^7t^, BF3(CF 3 )-^<b&£T-*>&& W± 
[0 0 0 6] 

1. BF3(CF3)-^^^^^^>1±^#^7tfflcOT-^->o 

2. BF3 (CF3 )" ^ htahT — ~%"s h 'pta < t & 1 t^tit- A * >fr e> * * -f * 

3. ±15 2. twIB^O'f *VttiRflt«:'g'tr«5H-M^r^/'C">^o 

[0 0 0 7] 
[0 0 0 8] 

£ I? £f 3: L < 6 OtJ&T. §?>i:»iL<li4 0 tlT, #K 2 5 TC£JLTT'*-S» 0 00*. 

.. . .-_ _, . _- . _ . ... ^4^-2-0-0-5 --3 0 1-2-1 rer 
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fi^zS (2 5t) mT76 ? $ftL<s #lC0'CmTtr*-S,O^^e>^$ft Lv> 0 
[0 0 0 9] 

fcHfrfr*"?* «K #)x.mJS2002/0160261Al, J. Ding, D. Zhou, G. Spinks, G. Wallace, 
S. Forsyth, M. Forsyth, D. MacFarlane, Chem. Mater. 15 (2003) 2392 -2398. Cfift 

[0 0 10] 

BF 3 (CF 3 )' t rruij 'J£JR4 (Na + , K\ Li + , Cs + £ 
if) , T;V* V±SI*H>f (Ca 2+ , Mg 2+ ,Ba 2+ ^if) , H + , Bu 3 Sn + & X <r> H *f- * V 

ftewtifi-m-tzzkiz* t)Wkm.-?%2> 0 mm, <i*>&®mm*mirz.biz£ ^# 

<b*L&BF 3 (CF 3 )-H + <9i&^ (*$!*- *A) + (OH)" <£>m&?l£-U < CI £: X *) „ B 

F 3 (cf 3 )- fc ^m*~ *-yfrb%2><< * ^ttiK{*:*Sf 4 t<#l>it 7&*T* # 4 o W * 

fefcJ: fJfi 1 } cr. 

[0 0 1 1 ] 

tftt-'JA'ft'/iL'Ctt, T^-tfA, ^T-i^-^A, 7 * * 7 * A , * 
^y-^A, A^J^^tL, $f 4 t < fiT>^E-^ A, ^T-v — ?A, 7* 

^•7^^^A, 9A„ £ 4 t < fiT^^E-^ A. ^T-v^-^A. 7**7 

*jz^A, #tCSfi L< l±T>^-^A**#tf ibtL* 0 
[0 0 12] 

^ra^--^ A^f ^->{±, lio^OTLtuv^, 2mJ^-t<^«^--^A-r 

[0 0 13] 

^t>14I#©7-t>i:Lt(i, BF 3 (CF 3 )- fcffi/B BF 3 (CF 3 )-^ S ^ 
[0 0 14] 

(1) — tkA (la) Sfcli (lb) "e^tL&T^-^ A 
[R 4 — NR 1 R 2 R 3 ] + (la) 
[0 0 15] 




(ib) 



[0016] 

[5* (la) , (Ib)4u R 1 , R 2 , R 3 t±> |W|-Xii^^oT, TfcHfll^ T^*^3fe, 
[0 0 17] 

- - ftifE#2 0 "0 5 -3 0-1 2 1-1 6 
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(2) — jftA (Ic) T*$*t*^T 
10 0 181 
Hk2] 




ac> 



[0 0 19] 

(S;*K R 1 , R 2 fi, S: (la) fc*5»**56*fc ^ fT?&*o ) 

(3) — «S (Id) X^ZtlZ 7 *xy A 
[R 4 -PR'R Z R 3 ] + (Id) 

CjS*. R 1 , R 2 , RK R 4 ii. * (la) K*»t*3&Kfc H Ct?*a 0 liU R^lTR 2 

(4) — 4K£ (Ie) t^^ii^t^V-^A 
[R 4 -OR J R 2 ] + (Ie) 

R 1 , R 2 , R 4 ti> (Ia) tistt*3feilfcraC-C*So *IU R^tfR^igfe 

(5) — (If) T'^$tt^>^;i/^-«> A 
[R 4 -SR 1 R 2 ] + (If) 

C^f> R 1 , R 2 , R 4 fi. p£ (Ia) »w*»t*5&HfcraCt?*-6o flU R^tFR^iflE 

[0 0 2 0] 

4*>ttifc#*:ftiI-*-a»£\ BF 3 (CF 3 )- (0Jx.fc«Rffi> *^->^Al, ^U^AttL) 
[0 0 2 1] 

TJiV^^&t LTii, f-f-Jl'^ i-f-ZK n-y°u\£)\s, -fyynfcT;K n-'^/K s 

ec-r^JK >fvW, t-:/?-JK ^>f-;w, ^*~>;K :***-/K ; =- 

>K -r'vJK ^Vfy^V, Kf->iK h 'J f rh5f->;K 3r -^ 7* v ;K 

o 

[0 0 2 2] 
[0 0 2 3] 

7^n^r->ii:Uli (0-_Lfflr;v*;v) «3t*r*r-*-*tfU!H& 1 - 2 0 ^ttSDUi^ 

•'• - - 7 • - miE# 2 0 0 5-3 0 1 2 1 -1 6 
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[0 0 2 4] 

lifl-tt & T ;v ^ * ^rt^f t> ti& o 

[0 0 2 5] 

7 V -/u&fc LTWt, 7x-;H> h;u-f;v^ ^fy'j;H, xf-^7x-;H, l, 

mmm. 6 - 1 4 <d 7 u - ^^wr <b *l£ 0 

[0 0 2 6] 
[0 0 2 7] 

0<DT frlcfr&tfm? <b*U h^-X^^tCIttOCIttK > h v-^^-;V^(CH2CH2 

0CH3) , h * ~> > (CH20 CH2CH3) , .x. h ^ ~> .x ^ (CH2CH20 CH2CH3) WJtf £ tl 

[0 0 2 8] 

tfi) ^-Tfrmt LXit^ -(CH 2 ) nl -0-(CH2CH20)n2-( Ci-C47^^r^). ttzii, -(CH 2 
)m-0-(CH2CH(CH3)0)n2- (& -C4 7 ;V * ;i") X-igiZftZ>&-t)^lf <b*t> nlfi 1 ~ 4 <D&m 
, n2ii 1 ~ 4 Ci-C4 7;i/^;vi: LT(i, n-:/ntf;K -Yv/n 

If/K n-7*-^;K 'fV7'^;K sec-7'?-;K tert-T^V^J^S tl&o 
[0 0 2 9] 

£tz, R 1 £: R 2 {i> ^tL^^LTV^fiSlJH^t— iit&c&o-C, 5~8*^. 
[0 0 3 0] 

7V-/H£, T^JV^r^^lMtLTI^ /suy>m=f- (F,C1, Br, I) ,* 
[0 0 3 1 ] 

ltrlB7;v^r;v^ 7;v^-;w^O'ffiTt<^f2g<^c-c#^<^F^^-o-, -coo- 

[0 0 3 2] 

#6*j^(i^T<^^: (id ~ (viii) (Dik&mtimm-zti&o 

[0 0 3 3] 

Hb3] 




[0 0 3 4] 

(:£*, niiOXfi 1 ^^-To MWU M&&m*miro R 1 , R 2 , R 3 fi. |WI— 
oT. 7;v^;v^> ^07^^;^ 7;v:33r~>^ *ltv*t & i v^7 

g&£*LTV*Tfc iV>77J^;l-ilfc[i7;V3^y7;V^^^L, R^t/R 2 ^^ 

' - • : -" fflff 2 0 0 5'-'3 0 1-2 116 
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[0 0 3 5] 

[lb 4] 




NR 1b R 2b R 3b 



(V) 



(Via) 



OH 






[0 0 3 6] 

-f;i^ N tKo^yi, *;v**^y;i' (CO OH) ^> T a ^ =/ ij ^ =. — Yu 

yr; (CN) 7W7^i, 7x-;H, 'O'y/uafcSfcfck*— ^iw^ti 

[0 0 3 7] 

- - - HjfE#2 0 0 5- 3 0 1-2 1 1 6 
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[0 0 3 8] 

Mfi> a^JRIK^ #!x.l£ F e, Co, N i , Zn, Cu, Cr, V, Cd, A s 
Mn, Ti, Zr, Sn, Ag, In, Hg, W, Pt, Au, Ga, Ge, Ru> 

[0 0 3 9] 

✓Mayj/jR^fc Ltli, tttSRlR^, 7';flf, A*JK^ 3^»«$^^o 
[0 0 4 0] 

7JVA/'f;HtLt(i, T-b-^;K -/atT^jK 7*^V>M??>> 5£:-CO- (T 

MX ti £ £ 7 ;v # y if h fi & 0 

[0 0 4 1 ] 
[0 0 4 2] 

£*L*:^>*#!)/^£*U £t ;U;£C„F2n + i (nli 1 - 2 OOlt^t) T'a^^^^^ 
[0 0 4 3] 

• x.~-r;HH : ^xf^x-f;K rl>7liKn77>, rf5iiFne7>, V<<Vf 

• 7;v^v^^'J n-ji/^yr^^^x-f^i : j.^i^>^u ^ -?-;vx.— 7- 

;K n t' V > ^ V ^ - ;v ^ 7 x f - ;v x - f ;v , 7*f-V>^'; >f ;vx-f 

;K x f 1/ > ^ 'J n - ;v ^ y x f ;v x - f ;v ^ i:' ; 

ME) N xf i/>^'J n-;i/yxf ji/x-f^, :/ n if V :x ^ y n — ;v y > -f- ;v x. — -f- ;v 
f a-;i/yxf ;vx-f;K vx.^tx>-^>j a — )V-J* ^;i/x. — ■f-zu, yxf 

• -x^-f^SI : ffcH.* f-jv, ff:^x.^;K H^ynnOK ffc^T^K 7"nt'tVi^f 
^x.^;i/, ^|gynif;K 3r®e:/^;K ScA^SM ^MMW.^)^, 3c. Mm. 

• 7 * h >m : 7 7*^° y? \-y (GBL) & if 

. :..7_*.K^(ATO). > -X*-^;VT^ h >> ;* ^;i/x^;i^ j^.n^ -9- y . 

— " " " " " - ' "ffi|E#"2 0-0 -5-^ 3 0-12 1 1 & - 
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>\ */9 w<y 9 j y& If ; 

• Afn 2r#«L&tfb7fc* : tr y y > & if 

K„ v v K & if ; 

. jRji^f^ji : xfi/>*-^- h (EC), yntf vy*-**^- Kpc), y-^u^ 

*-#*-K v:n-^;i> h (DECK 5>*?->U*-a|?*- b&fc* ; 

^V7"^y-K s e c /-A', tert-7*^-Hi:'; 

[0 0 4 4] 
[ft 5] 




[0 0 4 5] 

(jfcfK Organic Solvent ±fBWt«i&&«:3F U R a {i> tM$:tLT^TU^ 
[0 0 4 6] 

X{±Ufc*afe**U A#tfJK&> ASflR^ a^i^M^ ^ 

[0 0 4 7] 

ii=t7 5 ^tRS§ttffot^<, 75 y^^-g-tf^cOT^ ^£MftLT 
[0 0 4 8] 

[0 0 4 9] 

AJj^-j-y^ f>7Xf;V7>' ; E-')A^ft>', f >77DV?/l'7V ; E-7A*ft^ 

m^itifoTy^-*? A^^-^-ym ; h y >w/*-7A*ft >\ tr~;v h y 

T>^xv>7 A7J-^:t>\ hiJxf-^^y7*nif^7V ,: E-^A*f-t>, N, N-y>f 

;HfnV^x7A*f N-^f-;i/-N-^^;vtTn y v — *7 A # f- * > . N — > -f- 

- 1 - " ------- ! -- ------ -yjfE# 2 6-0 5— 3 G1-2 116- 
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o%a±ioo%*it*^5 (arWHv^,) 7^-fA*ft>«; 

iVb'J^fJVTV^x^A^f t>, t ^ > V f ;V7 '/^-^ A A f t V, Kfv 
'J ^f^TV^Ex^AAf t>, b 'JxfA'^ f^yxh^fy^fJVT^^-^A* 
f-* y p< f;vy^D e;^7 ^^--)A*ft ^^JtlfcT * A # f-* ; 

l«-^A5!;ftyf<?)2iT > / ; e-^A*ft > yi ; 1 , 3 -V* ;M 5 ?7 
t>, 1, 3 - Vif-A"f 5 "Jr A*f l, 3 --Jrfn 5 7 

VJ-JA^f t^, 1, 3 tf;W 5 9~7V 9 A*ft>^0^'f 5 ^V'J »7 A 

i - xfjiz-s-^fiV-f^^yj^A^f 1 f-^- 3 -7°n tf 
1 - t e r t 3-^y7*nH';M 5 ^V~V 'JA^ftyf^Mt^ 5 ^V'J 

ij^-vi-y Y y a^^^->^o^J-#^;v^->7 A^^^->|R ; yxf;i/^ 

;v * .x * <7 A ^-^^-v. r h 5xf-H^*x^Ai!if-*>, f f77°ntf;v,t^*x 
•7 A 7J ^- > „ r h — f h?t^f ^^x*x-)A*f t 

>\ f h77xx;^X*x-)A^ft>f^#*^*xr)A^ft>i; MJ^/U 
jl^;1/*;**;x>7 A7J-?-:t >\ h i; jc^;I/^ fjV*^*aCrA*ftyfOiMi*X* 
— V 2»%^*>M ; A^y;v b 'J ^*?-;i'*X* — <7 A ^ b'J^f^t7f^*^ 

[0 0 5 0] 

TISO^^r-A 1 \,Z7F-$-£ n ^7^f Kny^5^-y3 > £ #P £ a tz £> , 
-3--*-^;W 5 ^V-MEMI*) **-/1/#-jJ?*— h ([MeC03]")Opt ^ y -^^f^iiHsoiv 
. [CFaBFalso iv7jtv#$C U ^ 9 >f K7 V -<7M * (EMI[CF 3 BF 3 ]) £#/c 

o 

[0 0 5 1 ] 

Ut6] 

/ \ + S methanol J 

a-N^N Meo"%Me 145°C/13h N \_/ Me "O^OMe 

EMI[MsCOj] 

caKon exchange EMI[MeCOJ 
KICF3BFJ ^HvjhiCFaBFalMfc,. S -31 EMI[CFjBFj] 



[0 0 5 2] 

l-i^;l/-3-^^JW 5 ^V-;V(EMI + ) ;* — b ([MeC0 3 ] - ) <£>^ * J —fr 

mmi* 5 yv-fr** 9 j —fr^v \ 1 1 4 5*c-e 1 3 

— - • • - - — - ■■ - • - msE#2 0 0 5—3-0-1-2 lt-6 
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[0 0 5 3 ] 

K[CF 3 BF 3 (J. Ding, D. Zhou, G. Spinks, G. Wallace. S. Forsyth, M. Forsy 

th, D. MacFarlane, Chem. Mater. 15 (2003) 2392 -2398.) fclBft© J: 3 JC 
Wt (S. Mori, K. Ida, and M. Ue, U S Pat. 4 892 944 (1990).) Kf5^<7> J; o KK.CFsB 

?3~\i*3-*>3mmWL, Hsolv. [CF 3 BF3]solv7kW^#^o 

[0 0 5 4] 

»fc;HfcH.oiv. [CF 3 BF 3 ] S oiv7!c^?W(50mmol) *fi©f tdlL, ^;KDEMI[MeC0 3 ] 
/MeOHMrc Lfc. _tEET3 0-4 0fe^2 0mHCST?^L. T»OW * >i__T& 
#**«U Hfc-* ^-^(lOmORV h;V^>(20mlX2)-eSfe^-L^o # <b ttfcT 'M <0 4 * 
y&m$-*b OtJTM 2B#F B m^T(0.03nunHg)T«^t, i «J t ■+ & 4 * s 1£f£#EMI [CF 
3 BF 3 ]£i&8 5%OiR^tr#7t 0 R>f * >14?^#O#7iC4{i40 ppm-e&o*:. 
[0 0 5 5] 

J H NMR (399.65 MHz/ acetone-de, ( ppm relative to internal TMS) : 1.56 (t, 3H, C- 
CH 3 , J=7.4 Hz), 4.03 (s, N-CHs), 4.38 (q, 2H, CH2, J=7.3Hz), 7.67, 7.74 (s, 2H, 
N-CH=CH-N), 8.94 (s, 1H, N-CH-N). 19 F NMR (376. 05 MHz/acetone-de , ( ppm relative 

to external CClsF): -74.9 (q, 3F, CF 3 , 2 Jbf=32.6 Hz), -155.3 (q, 3F, BF 3 , ^b-f 
=39.6 Hz). n B NMR (128.15 MHz/acetone-de, ( ppm relative to external BF 3 .Et 3 0) 
: -0.46 (qq, 1 Jb-f=39.1 Hz, 2 Jb-f=32.4 Hz). Anal. Calc. for C7H11BF6N2: C, 33.9; 

H, 4.5; B, 4.4; N, 11.3. Found: C, 33.9; H 4.4; B 4.3; Nil. 4 % 0 
[0 0 5 6] 

#£ti£EMI[CF 3 BF 3 ]<7>^i&£DSC (Perkin Elmer, Pyris D&OTGA (TG/DTA6200, S 
eiko Instruments) iz X *)mfcLtz 0 MSC^ («0 frhMX L, 1 0 0*0^1 2 V&TMM 
^T(0.03mmHg)-e^L/wEMI[BF4] (^#200 ppm) <7)m^^z t#-*"CT|S<D^ 1 K 

[0 0 5 7] 
[^1] 



4 *>te.m#<D%>mfc^&)&'ff: 





T g f 


Tel 




T d / 


7/ 


*-/ 




°C 


°C 


°C 


°C 


mPa s 


mScm' 1 


EMIfCFaBFa] 


•117 


•80 


-19 


243 


26 


14.6 


EMIfBFj 


-93 


-60 


15 


420 


37 


13.6 



[0 0 5 8] 

*l+fc*sv»T- Tg, ifJXimfaBL: Tc, ft&VcMB.'. Tm, Hi*; Td, ftflmBL'* h 

, 2 5tt-©M; k, 2 sx:-Q(omw&*&*7F-to 

m. 1 <b , ^O'f * >t_.?£#£MI [CF 3 BF 3 ] W\ ta_3,OEMI [BF4] t Jfctfc L TfA 

[0 0 5 9] 

-f<_>K> EMI[CF 3 BF 3 ]ODSC^M^*&ll 1 &~7FU EMI [CF 3 BF 3 ] t EMI [BF 4 ] CO25-60 
0 oCK&tf^TGA ffifcfcia 2 fcjjpU #WttWSJK##teOift*fcBI 3 fc^-f- 0 
[0 0 6 0] 

ZbK^ EMI [CF 3 BF 3 ] t EMI [BF4] W*M_3*3c5*_t_- * > T)V^fyx-mtzl,tz^u-^^ 
y?X(0 2 RZ?7k< 5ppm)4'tC*5V»T, W.m$3\#frf>* h')- (linear sweep voltam 
metry (Hokuto Denko Corp. , HZ-3000) £*fTo tzffi^&m 4 tc^f o 
[0 0 6 1 ] 

__.fi 4 £>JS*_* <b. EMI LCFs BF 3 1 £_EMI [BF4] 52 L ^W^k^^^.^rl: jWW„ 

----- - - £tj|E#2 0 0 5— 3 0 1 2 1 1 6 
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[0 0 6 2] 

m± *>iBr * ^ b , *$&W <D4*> 14T*8t#t? & * EMI [CF 3 BF 3 ] i3u A v » m^CfcSf£ f&Ii 
[0 0 6 3] 

[m 1 ] dscom^^^-o 

[HI 2] EI2{±, EMI [CF3 BF3 ] t EMI [BF4 ] O25-600 oCKiStf&TGA ffi;il£^i-o 
[H14] Mif 5 1 jJOU * > h'J- (linear sweep voltammetry) Olir**^"*-,, 
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BF 3 (CFs ) - 4 * >f * >ttttttttjftffl © 7 - * * ; BF 3 (CFs)" * h * T 

ia*?0] hi 
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